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I n f e r r i n g  PSC Composition i n   t h e   A r c t i c  from UARS MLS HN03 and 
POAM I1 Aerosol  Extinction Measurements 
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W e  examine UARS Microwave Limb Sounder (MLS) observat ions of gas-phase 
H N 0 3  together   with  Polar  Ozone and  Aerosol Measurement (POAM) I1 
observat ions of ae roso l   ex t inc t ion   t o   i nves t iga t e   t he   compos i t ion  of 
t he   po la r   s t r a tosphe r i c   c louds  (PSCs) t h a t  formed dur ing   the   nor thern  
hemisphere  winter of 1 9 9 5 / 1 9 9 6 .  This   winter  w a s  t h e   c o l d e s t ,   t h e  most 
p e r s i s t e n t l y   c o l d ,  and  cold  over   the  largest   geographical   area,  of any 
no r the rn   w in te r   i n   t he  las t  two decades,  and it was cha rac t e r i zed  by 
t h e   l a r g e s t  number of PSC d e t e c t i o n s   i n   t h e  POAM I1 Arc t i c  PSC database.  
An overview of t he   evo lu t ion   du r ing   t h i s   w in te r  of the   observed   aerosol  
e x t i n c t i o n  and HN03 i n   t h e  lower  s t ra tosphere i s  obtained by  mapping these  
da t a  sets (along  with  temperatures  from the  United Kingdom Meteorological 
Off ice   da ta   ass imi la t ion  system) i n t o   e q u i v a l e n t   l a t i t u d e / p o t e n t i a l  
temperature  space.  We f u r t h e r  examine i n   d e t a i l   t h e   r e l a t i o n s h i p  
between the  observed H N 0 3  and   aerosol   ex t inc t ion   as  a func t ion  of 
temperature   during  individual  PSC events .  The observed  behavior of 
both HN03 and   aerosol   ex t inc t ion  i s  compared t o   t h a t   p r e d i c t e d   u s i n g  
var ious  models of PSC composi t ion ,   inc luding   n i t r ic   ac id   t r ihydra te ,  
n i t r i c   a c i d   d i h y d r a t e ,  and  supercooled  ternary  solut ions.  A i r  pa rce l  
t r a j ec to r i e s   a r e   ca l cu la t ed   bo th   fo rward  and  backward  from the   l oca t ions  
of POAM PSC de t ec t ions ,  and the  observed and  modelled H N 0 3  and  aerosol 
e x t i n c t i o n   v a l u e s   a r e  compared a t   p o i n t s   a l o n g   t h e   t r a j e c t o r i e s   i n   t h e  
days  both  preceding  and  following a PSC episode.  This  approach  allows 
the   va r i a t ions   i n   gas -phase  H N 0 3  and   ae roso l   ex t inc t ion   t o  be t racked  
during PSC d i s s i p a t i o n   a s  w e l l  a s   format ion ,   poss ib ly   p rovid ing   grea te r  
i n s igh t   i n to   t he   gove rn ing  thermodynamics. 
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